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(57) [Abstract] 

[Problems to be Solved by the Invention ] 

It is to offer continuously variable transmission which can 
satisfy improvement of the weight reduction , making 
efficient , durability simultaneously. 

[Means to Solve the Problems ] 

Each output com as in inside position of each ring , in order to 
become outside position of aforementioned each ring , it 
arranges input com , cross section shape of ring , in order to 
become convex smooth curve , forming,compressing each 
ring with input com and each output com , ittries torque of 
input com to mb and to transmit to theoutput com , ring guide 
mechanism , It is made configuration which is installed in 
space of forward side ofcompressed section which is 
compressed 2, ring of space which is divided by input com 
and output com with theinput com and geometry flat surface 
which includes pivot axis of output com . 



Page 2 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2000291759A 



2000-10-20 




Claims 

mmmommi 

ck tH =1 - >( c f 0 f ^ ® A< ^- ^ n O « 

:^<fiS^mmis A*=i-><i:tll:tia->a>[s] 
WJ:y<ft<\ti^->tiii^^-ytiz^oxm 

&^h^mKU(D^mm(D^mmzmm.-\iL 

to. ')y'y'ii'<mm\z^-oX'jy<f^X:h^- 
>tiJ^Uaiti=i-ya)Uib3i^l5\^lz^Wit^ii 

x^mt^^5\zLtzztmwLtt^mmt^m 

[lt*3S2] 

A ±1 =1 -> (i tti ±1 =i~->(7) CD (5: b - 
[If 3] 

Specification 
[0001] 



[Claim (s )] 
[Claim 1 ] 

In transmission which has ring guide mechanism which is 
moved input com forrevolution input and output com for 
rotational output and ring and ring for rotation transmission 
alongside aforementioned each com , thefront entry power 
com or either one of output com one side in inside position of 
aforementioned ring , In order to become outside position of 
aforementioned ring , to arrangefront entry power com or 
other among output com , the cross section shape of 
aforementioned ring , In order for input com and surface 
which touches to theoutput com respectively to become 
convex smooth curve , forming, compressing ring with input 
com , and output com as torque ofinput com through ring , it 
tries to rub and to transmit tooutput com , aforementioned 
ring guide mechanism , Installing in space of forward side of 
compressed section whichis compressed 2, aforementioned 
ring of space which isdivided by input com and output com 
with input com and geometry flat surface which includes 
pivot axis of output com , Moving ring to axis longitudinal 
direction of input com and output com with ring guide 
mechanism , variable speed continuously variable 
transmission . which designates that it tries todo as feature 

[Claim 2 ] 

continuously variable transmission . of Claim I which 
designates that input com or eitherone among output com one 
side and, it designates ring and ring guide mechanism as 
plural unit , with front entry power com or other among 
output com as 1 configuration it does as feature 

[Claim 3 ] 

As ring guide restraint has designated ring guide mechanism , 
as variable speed movement direction of the ring guide in 
inside perpendicular geometry flat surface , continuously 
variable transmission . of Claim 1 or Claim 2 which 
designatesthat it makes configuration where ring guide is 
supported to freely rotating in position which guides ring of 
aforementioned geometry flat surface asfeature 



[Description of the invention ] 
[0001] 
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[Technological Field of Invention ] 

this invention is something regarding continuously variable 
transmission which is used for automobile , ship or other non 
track transportation machine device and various production 
machine , processing use machine etc. 

[0002] 

[Prior Art ] 

Generally, as for electric motor which is a drive source of 
rotary driving device which isused for track transportation 
machine device and various production machine etc, to be 
efficient thosewhich variable speed are done have spread with 
inverter or other electrical transmission . 

[0003] 

But, easily non track transportation machine device, power of 
diesel engine , gasoline engine or other prime mover in 
predetermined rotation rate transmission being necessary in 
order variable speed to do regarding various production 
machine , which electricity reception cannot do or processing 
use machine etc of mobile type whichare installed in site 
which electricity reception caimot do easily, Development of 
continuously variable transmission of mechanical where with 
light weight durability is good with high efficiency is desired. 

[0004] 

continuously variable transmission of said mechanical as one 
of important machine device for a long time to bedeveloped 
and utilized, any main things are combination the belt and 
pool or combination com and ring . 

[0005] 

As above-mentioned com and continuously variable 
transmission which combines ring asshown in for example 
Figure 7 , Figure 8 , have become input com 80, and output 
com 8 1 and configuration which has ring 82 and ring guide 
mechanism 83 in order for directionof taper to become 
reverse direction , arrange said input com 80 andoutput com 
81, outer surface of input com 80 and output com 81 that tries 
contacts inner surface of ring 82, way where revolution of 
input com 80 istransmitted to output com 81 of input com 80 
and with frictional force of nng 82, ring 82 and output com 
8 1 has become. 

[0006] 

In continuously variable transmission of said configuration 
when rotational speed of output com 81 itchanges vis-a-vis 
rotation rate of input com 80, it is to move the ring 82 to axis 
longitudinal direction of each com . 

[0007] 
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With continuously variable transmission of frictional 
transmission system , wear of contact point isprevented, 
traction oil is used with objective which at same timeincreases 
transmitted force . 

[0008] 

[Problems to be Solved by the Invention ] 

In case of former of above-mentioned continuously variable 
transmission when it tries the durability to improve it enlarges 
contact area of com and ring , ormakes pressing force small 
and it is necessary to make pressure in the contact point small, 
there is a problem that continuously variable transmission 
does scale-up , weight increase . 

[0009] 

When durability contact area is taken simply widely in order 
to improve,because contact with different site of speed change 
increases vis-a-vis the pitch line which decides speed change , 
friction increases with slip and rotation transmission 
efficiency decreases, same contact area of speed change there 
is a problem that alongside pitch line device which increases 
becomesnecessary, 

[0010] 

In addition, among stress which join to each part which 
configuration does device , pressing force of contact portion 
in order it rubs to transmit power and range in order load to 
do frictional force as much aspossible * fit, range of needless 
stress is made narrow, youmust become to devise, there is a 
problem . 

[0011] 

Furthermore, when output shaft is done variable speed , 
moving ring to the rotational direction of ring with ring guide 
mechanism , it does, but when it tilts the rotational axis of 
ring , power which works in direction input com or either of 
output com with contact point of one side it made moveto be 
it occurs because power which works in direction ofopposite, 
but regarding contact point of other occurs, It becomes state 
where ring gets worse it becomes impossibleto move 
smoothly. 

Because of that, in order for rotational axis of ring not to tilt 
andnot to be there is a problem that is necessary to install ring 
guide mechanism of high precision , high stiffness which is 
moved. 

[0012] 

In case of above-mentioned continuously variable 
transmission , development of traction oil advancing, 
performance is improved, but as for traction coefficient 
because at thehighest 0.1 you call it is a value, It is necessary 
to make input com and 10 times or more of frictional force 
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which transmits output com and pressing force in contact 
portion of the ring , ring etc needs sufficient stififiiess because 
it corresponds to the this pressing force , but in order to 
receive constraint with such as material , strength , itcompares 
to weight of transmission , There is a problem that 
transmission volume relatively becomes smallones. 

[0013] 

this invention is something which designates that 
continuously variable transmission which cansatisfy 
improvement of weight reduction , making efficient , 
durability simultaneously is offered as the objective . 

[0014] 

[Means to Solve the Problems ] 

continuously variable transmission of this invention as stated 
in Claim 1 , input com oreither one of output com one side in 
inside position of theaforementioned ring , in order to become 
outside position of theaforementioned ring , to arrange front 
entry power com or the other among output com in order to 
solve above-mentioned problem , cross section shape of 
aforementioned ring , In order for input com and surface 
which touches to theoutput com respectively to become 
convex smooth curve , forming, compressing ring with input 
com , and output com as torque ofinput com through ring , it 
tries to rub and to transmit tooutput com , aforementioned 
ring guide mechanism , Installing in space of forward side of 
compressed section whichis compressed 2, aforementioned 
ring of space which isdivided by input com and output com 
with input com and geometry flat surface which includes 
pivot axis of output com , Moving ring to axis longitudinal 
direction of input com and output com with ring guide 
mechanism , it is something which designates that variable 
speed ittries to do as feature. 

[0015] 

In addition, as for continuously variable transmission of this 
invention , kind of ring guide mechanism which isstated in 
configuration , Claim 3 which input kind of com which is 
stated in Claim 2 or either one among output com one side 
and,designates ring and ring guide mechanism as plural unit , 
designates frontentry power com or other among output com 
as I, As ring guide restraint is made variable speed movement 
direction of ring guide in inside the perpendicular geometry 
flat surface , it can make configuration where ring guide is 
supported to freely rotating in position which guides ring of 
aforementioned geometry flat surface . 

[0016] 

[Embodiment of the Invention ] 

As for Figure 1 as for conceptual cross section diagram , 
Figure 2 which shows first Working Example of configuration 
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of continuously variable transmission of this invention in 
I-Iarrow figure in Figure 1 as for the continuously variable 
transmission , input com 4 which coupling makes end of input 
shaft 2 and said input shaft 2 which in apparatus frame 1 with 
bearing 3 are installed in the freely rotating and, In order first 
ring 7 for rotation transmission clamping to do with said input 
com 4, in order second ring 10 for first output com 5 and 
rotation transmission which in apparatus frame 1 with bearing 
6 are installed in freely rotating clamping to do with said 
input com 4, second output com 8 which in the apparatus 
fi-ame 1 with bearing 9 is installed in freely rotating and, In 
order to become same axis as input com 4, it is 
installedbetween gear 13, 14 and input shaft 2 and input com 
4 which are conveyedto output shaft 1 1 and first output com 5 
and installs revolution of second output com 8 respectively in 
output shaft 1 1 gear 15 which in apparatus frame 1 with 
bearing 12 are installed in freely rotating , Converting torque 
of input shaft 2 to thrust power which works in axis 
longitudinal direction , pressing input com 4 in axis 
longitudinal direction , having first ring 7 and second ring 10 
by specified surface pressure due to first output com 5 and the 
second output com 8, narrow you press, configuration it is 
done * by with ring narrow pressure mechanism 16 and first 
ring 7 and ring guide mechanism 17, 18 whichmoves second 
ring 10 to axis longitudinal direction of input com 4. 

[0017] 

As for above-mentioned first ring 7 and cross section shape of 
second ring 10 as shownin Figure 3 , outer surface which 
contacts outer surface of input com 4 and inner surface which 
contacts inner surface of first output com 5, second output 
com 8 radius of curvature Rl, R2 are processed respectively 
in the smooth convex surface . 

As for said radius of curvature Rl, R2 when it enlarges, 
surface area of stress ellipse of hertz which can be made input 
com 4 or contact portion of first output com 5, second output 
com 8 becomes wide and load capacity can be made large, 
butcontact in point which leaves from pitch line which 
decides the speed change increasing, there is a characteristic 
that rotation transmission efficiency goes down. 

Because of that, as for said radius of curvature Rl, R2 it is 
desirable from 1/10 of the radius of ring to set to range of 10 
times . 

[0018] 

In addition, with objective which arranges size of stress of 
hertz which operates front and back of contact portion of ring 
as muchas possible, with contact system of counterpart com , 
in case of being inscribedit is desirable to make radius of 
curvature small, in comparison with in case 
ofcircumscription. 
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[0019] 

Generally, is dense from said first ring 7 and second ring 10 
abrasion resistance , load resistance , deformation resistance 
etc *, itproduces with bearing steel or other material which is 
used for bearing , in order the roughness in mirror surface , 
for hardness to be above HRC 60, processing itdoes raised 
surface part . 

[0020] 

As for above-mentioned ring guide mechanism 17 as shown 
in Figure 4 , as in the ball screw axis 19 which, with outer 
surface and parallel state of input com 4 and first output com 
5 in apparatus frame 1 is installed in freely rotating and said 
ball screw axis 19 it can move to axis longitudinal direction of 
ball screw axis 19 with ball screw nut 20 rotation in order for 
it to be possible on ball screw axial 19, bracket 2 1 which is 
installed and. It supports arm member 22 and first ring 7 
which in end of said bracket 2 1 are installed in rotational 
freedom in rotateable , configuration it is done by with 
spherical shape guide 23 which is a ring guide which in said 
arm member 22 in "X" axis 
direction,"Y" axis direction and Z-axis direction 
is installed in rotational freedom , ball screw axis 19 being 
drive device (not shown ), when forward and reverse rotation 
it is done, it hasbecome way which bracket 21 moves to axis 
longitudinal direction of ball screw axis 19. 

[0021] 

In order in said spherical shape guide 23 to be able to turn 
first ring 7 smoothly to the circumferential , hole is installed, 
said spherical shape guide 23 restraint is made input com 4 
and movement direction for variable speed for each output 
com 5 in inside the perpendicular geometry flat surface , but 
as for revolution being possible, Changing posture into first 
ring 7 delicately with change of thefrictional transmitted force 
of such power , first ring 7 it has become waywhich with 
while speed change is maintained in said geometry flat 
surface is supported in fi:eely rotating . 

[0022] 

As for spherical shape guide 23 of said ring guide mechanism 
17 as shown in Figure 2 , said first ring 7 withinput com 4 and 
first output com 5 narrow is arranged in the forward side 
position , of site which is pressed namely upstream side 
position of rotational direction of first ring 7 in space (both 
side portions of dot-dash line ) which 2 min does first ring 7 
with axis of input com 4 and geometry flat surface which 
includes axis of first output com 5. 

When said spherical shape guide 23 is arranged in this 
position , not providing member inorder to decide rotary 
position of first ring 7 in other things, stabilizing in position 
which is guided with spherical shape guide 23, when it tums, 
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[0028] 



it is moved spherical shape guide 23 alongside input com 4 
and first output com 5, first ring 7 narrow point which is 
pressed following to spherical shape guide 23 with input com 
4, and first output com 5 moving, variable speed of output 
shaft 1 1 is done. 

[0023] 

said spherical shape guide 23 is produced in above-mentioned 
geometry flat part in two the divisible way. 

[0024] 

Above-mentioned ring guide mechanism 18 with same 
configuration as ring guide mechanism 17, second ring 10 has 
become way which is moved alongside outer surface of input 
com 4 and second output com 8. 

said ring guide mechanism 18 ring guide mechanism 17 and 
synchronization doing, in order to operate, controlseach drive 
device (not shown ), or in order to operate, configuration does 
ring guide mechanism of the two with drive device of one . 

[0025] 

When output shaft 1 1 of continuously variable transmission 
forward and reverse rotation it does, with input com and 
geometric which includes pivot axis of output com 2 
itprovides ring guide mechanism respectively in both sides of 
space which isdivided ring guide mechanism which is 
arranged in forward side of compressedsection operating, 
moving ring , it designates ring guide mechanism of the 
opposite side as configuration which follows to ring . 

[0026] 

output shaft in input shaft , as for being able to modify input 
shaft in the output shaft it is not necessary to say in 
above-mentioned continuously variable transmission . 

[0027] 

In order for input com and surface which touches to theoutput 
com respectively to become convex smooth curve , forming 
ring regarding above-mentioned continuously variable 
transmission , in order pinching to do with theinput com and 
output com , because it becomes way, In order for pushing 
pressure which is necessary for transmission of the 
transmitted force in fiiction to penetrate both surface of 
narrow pressuresection of said ring , concentrating, it 
generates compressive stress and the shear stress in interior of 
narrow pressure section, but occurrencerange is limited by 
squeezed part and because it does not reach to the ring 
entirety , ring stops needing large stififiiess . 

Because of that, it is possible, weight reduction is possible to 
make the thickness thin. 

[0028] 
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zi-:yO)9\-mmizmmmiztii^xi^^tziii. n 
mmcDm^^m^sixSi^ti^oztt^X't^. 
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In addition, installing in space of forward side of 
compressedsection which is compressed ring guide 
mechanism , 2, aforementioned ring of space which is divided 
by input com and output com with input com and geometry 
flat surface which includes pivot axis of theoutput com , 
moving ring to axis longitudinal direction of input com and 
theoutput com with ring guide mechanism , because variable 
speed it has tried to do, Not providing member in order to 
decide rotary position of ring inother things, stabilizing in 
specified position which is guided with spherical shape guide 
which is a ring guide , when it tums, it is moved spherical 
shape guide alongside theinput com and output com , ring 
narrow point which is pressed following to spherical shape 
guide with input com , and first output com moving, it 
ispossible to do variable speed of output shaft , as simple 
continuously variable transmission of configuration where 
number of parts is little can be formed, to follow to movement 
direction of spherical shape guide with state where ring 
inclines to movement direction of ring guide mechanism 
(spherical shape guide ),in order narrow is pressed, ring it is 
possible, ring guide mechanism miniaturization , weight 
reduction is possible to move bysmall power. 

[0029] 

Furthermore, because it has made configuration which input 
com oreither one among output com one side and, designates 
ring and ring guide mechanism as 2 unit or 3 unit or other 
plural unit , designates front entry power com or other among 
output com as 1, As it is possible, to assure high load 
transmission, when unit ofthis or other plural is arranged in 
state of equal spacing , it becomes symmetry pushing pressure 
which operates narrow pressure section vis-a-vis theinput 
com , or axis of output com it is possible, to do structural 
design of apparatus frame which receives opposing force 
easily it is possibleto assure weight reduction . 

[0030] 

As for above-mentioned continuously variable transmission 
because ring in outer surface of theinput com and output com 
becomes contact main point, it can doto be a continuously 
variable transmission of externally contacting type . 

[0031] 

As for Figure 5 shows second Working Example of 
configuration of continuously variable transmission of the this 
invention as for conceptual cross section diagram , Figure 6 
which as for continuously variable transmission of this 
invention it ispossible, to execute even with configuration of 
inscribed type, in the ll-IIarrow figure in Figure 5 , input com 
34 of cone which in the input shaft 32 and apparatus frame 3 1 
which in apparatus frame 3 1 with bearing 33 are installed in 
fi-eely rotating with bearing 35 is installed in freely rotating 
and, In order first ring 40 for rotation transmission clamping 
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to do with inner surface of the said input com 34, first output 
com 36 and spacer 37 which areinserted in axis 38 which in 
apparatus frame 3 1 with bearing 39 is installedin freely 
rotating and, In order second ring 45 clamping to do with 
inner surface of said input com 34, second output com 41 and 
spacer and 42 where it isinserted in axis 43 which in 
apparatus frame 3 1 with bearing 44 is installedin freely 
rotating and. In order third ring 47 clamping to do with inner 
surface of said input com 34, in order third output com 46 and 
spacer which areinserted in axial (not shown ) which in 
apparatus frame 3 1 with bearing (not shown ) isinstalled in 
freely rotating (not shown ) with, for there to be a position of 
the central portion of each output com 36, 4 1 , 46 output shaft 
48 which in apparatus frame 3 1 with bearing 49 is installed in 
freely rotating and, Revolution of input shaft 32 gear 51, 52 
which is conveyed to gear 50 whichis installed in input shaft 
32 which is conveyed to gear 34a which wasformed to input 
com 34 and gear 53 which can install therevolution of each 
output com 36, 41, 46 in output shaft 48 (As for bearing of 
third output com 46 not shown ) with, first output com 36 and 
between spacer 37, second output com 41 and between the 
spacer 42, In order position to make respectively between 
third output com 46 and spacer (not shown ), being installed 
in axis, such as 38 and 43converting torque of each output 
com 36, 4 1 , 46 to thrust power whichworks in axis 
longitudinal direction and pressing each output com 36, 41, 
46 in axis longitudinal direction having first ring 40 and 
second ring 45 and third ring 49 by specified surface pressure 
due to theinput com 34, narrow you press, * ring narrow 
pressure mechanism 54, 55 (As for third output com 46 and 
ring narrow pressure mechanism which is provided between 
spacer (not shown ) not shown ), configuration it is done ring 
guide mechanism 56, 57, 58 which is moved to axis 
longitudinal direction with the first ring 40 and second ring 45 
and third ring 47 alongside inner surface of input com 34 by. 

[0032] 

As for above-mentioned each ring 40, 45, 47 and each ring 
guide mechanism 56, 57, 58 because of thesame configuration 
as each ring 7, 1 0 and ring guide mechanism 17 in first 
Working Example explanation isabbreviated. 

[0033] 

Input com 34 and geometry flat surface which includes pivot 
axis of each output com 36, 41, 46 exist as shown with 
dot-dash line ,3. 

[0034] 

It means that contact portion where as for feature of 
continuously variable transmission of inscribedtype, contact 
with input com 34 and each ring 40, 45, 47 and contact 
witheach ring 40, 45, 47 and each output com 36, 4 1 , 46 has 
become being inscribed, rubstransmits power becomes all 
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-So 

[0036] 



[0037] 

[0038] 
[0039] 
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inscribed type. 
[0035] 

When bearing is roller bearing , as for stress of hertz 
occurringby fact that it is known generally, size is something 
whichdecides bearing load capacity and lifetime in contact 
point in roller bearing . 

[0036] 

In case of continuously variable transmission of inscribed 
type, when it compares with the continuously variable 
transmission of externally contacting type , contact area 
where continuously variable transmission of inscribed 
typeoperates stress of hertz to be wide for sake of, as for the 
stress of hertz becoming small, load capacity to be large 
lifetime becomes long. 

[0037] 

In addition, in order to contact long alongside pitch line where 
the contact area decides speed change , transmission 
efficiency which is an important measure as the transmission 
it is possible, can achieve high load long life to maintain with 
high level . 

[0038] 

Furthermore, as effect in continuously variable transmission 
of externally contacting type of first Working Example itis 
possible to possess same action and effect. 

[0039] 

[Effects of the Invention ] 

continuously variable transmission of this invention as stated 
in Claim 1 , input com oreither one of output com one side in 
inside position of theaforementioned ring , in order to become 
outside position of theaforementioned ring , to arrange front 
entry power com or the other among output com , cross 
section shape of aforementioned ring , In order for input com 
and surface which touches to theoutput com respectively to 
become convex smooth curve , forming, compressing ring 
with input com , and output com as torque ofinput com 
through ring , it tries to rub and to transmit tooutput com , 
aforementioned ring guide mechanism , Installing in space of 
forward side of compressed section whichis compressed 2, 
aforementioned ring of space which isdivided by input com 
and output com with input com and geometry flat surface 
which includes pivot axis of output com , moving the ring to 
axis longitudinal direction of input com and output com with 
the ring guide mechanism , because variable speed it has tried 
to do, It can obtain continuously variable transmission which 
can satisfy improvement of weight reduction , making 
efficient , durability simultaneously. 
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[0040] 

In addition, as for continuously variable transmission of this 
invention , when input kind of com which is stated in Claim 2 
or either one among output com one side and, it designates 
ring and ring guide mechanism as the plural unit , it makes 
configuration which designates front entry power com or 
other among output com as 1, as it is possible and tomake 
rotation transmission site many, to assure high load 
transmission, it is possible, When unit of this or other plural is 
arranged in state of equal spacing ,kind of ring guide 
mechanism where it becomes symmetry pushing pressure 
which operatesnarrow pressure section vis-a-vis input com , 
or axis ofoutput com it is possible, to do structural design of 
apparatus frame whichreceives opposing force easily it is 
possible, states in Claim 3 toassure weight reduction , As ring 
guide as restraint it is made in inside perpendicular geometry 
flat surface , when itmakes configuration where ring guide is 
supported to freely rotating in position which guides ring of 
aforementioned geometry flat surface , can form simple 
continuously variable transmission of configuration where 
number of parts is little variable speed movement direction of 
ring guide , the ring to move by small power, it to be possible 
ring guide mechanism miniaturization , weight reduction is 
possible. 

[Brief Explanation of the Drawing (s )] 
[Figure 1 ] 

It is a conceptual cross section diagram which shows first 
Working Example of configuration of continuously variable 
transmission of the this invention . 

[Figure 2 ] 

It is a l-Iarrow figure which Figure 1 can be put. 
[Figure 3 ] 

It is a conceptual diagram which shows 1 Working Example 
of cross section shape of ring . 

[Figure 4 ] 

It is a outline oblique view which shows I Working Example 
of configuration of ring guide mechanism . 

[Figure 5 ] 

It is a conceptual cross section diagram which shows second 
Working Example of configuration of continuously variable 
transmission of the this invention , 

[Figure 6 ] 

It is a Il-llarrow figure which Figure 5 can be put. 
[Figure 7 ] 
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It is a conceptual cross section diagram which shows 1 
Working Example of configuration of conventional 
continuously variable transmission . 

[Figure 8 ] 

It is a lll-lllarrow figure which Figure 7 can be put. 

[Explanation of Symbols in Drawings ] 

1 

apparatus frame 
10 

second ring 
11 

output shaft 
13 

gear 
14 
gear 
15 

gear 
16 

ring narrow pressure mechanism 
17 

ring guide mechanism 
18 

ring guide mechanism 
19 

ball screw axis 
2 

input shaft 
20 

ball screw nut 
21 

bracket 
22 

arm member 
23 

spherical shape guide 
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51 
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31 

apparatus frame 
32 

input shaft 
34 

Input com 
34 a 
gear 
36 

first output com 

38 

Axis 

4 

Input com 
40 

first ring 
41 

second output com 

43 

Axis 

45 ■ 

second ring 
46 

third output com 
47 

output shaft 
47 

third ring 
5 

first output com 

50 

gear 

51 

gear 
52 
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gear 
54 

ring narrow pressure mechanism 
55 

ring narrow pressure mechanism 
56 

ring guide mechanism 
57 

ring guide mechanism 
58 

ring guide mechanism 
7 

first ring 
8 

second output com 
[Figure 1 ] 
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[Figure 2 ] 
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[Figure 3 ] 



[Figure 4 ] 
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[Figure 6 ] 



[05] [Figures] 
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[Figure 7 ] 
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Abstract of JP 2000291759 (A) 
PROBLEM TO BE SOLVED: To reduce a weight 
and to improve the efficiency and durability by 
mounting an input cone inside a ring, mounting an 
output cone outside the ring for holding the ring by 
both cones, frictionally transmitting the rotary torque 
of the input cone to the output cone, and changing a 
gear by longitudinally moving the ring. SOLUTION: 
A continuously variable transmission is formed by 
mounting an input shaft 2 to a machine frame 1 , and 
connecting an input cone 4 to an end of the input 
shaft 2. A first ring 7 for transmitting rotation is held 
by the input cone 4 and a first output cone 5, a 
second ring 10 for transmitting rotation is held by the 
input cone 4 and a second output cone 8, and an 
output shaft 1 1 is rotatably mounted on the machine 
frame 1 coaxially with the input core 4.; A ring 
holding mechanism 16 converts the rotary torque of 
the input shaft 2 into the thrust force, and presses 
the input cone 4 in the axial longitudinal direction for 
holding the first ring 7 and the second ring 10 with 
the output cones 5, 8 with a predetermined surface 
pressure. The output shaft 1 1 is rotated by the 
rotation of the output cones 5, 8 through the gears 
13, 14. 
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^ u yif:^^ Hiimic i y yymwi\p\^z^mt 
^x'^ot^. ^}yf<r>mmfb^m^hbx-h^-yt 
fz\i\&-n^- ymtit>--i:(nmmAX'mm ^^tz^^ 

l5Hzm< :hti^±ti>if. mn(r>mfL^^zio\^x\m<r> 
1iHzm< M^^thtz^. 'J yy-hmtitzm^iiztcy) 
n}ft:^i)$-ti:l.c:i:**-C#^r<^:«.. Wz^. 'Jy 

iSiiittc7)u y/;(f'f Ym^^m.thmifihhb^^o 

m<7ym^mLX'^m\t^B:^tix\^hifi. vy^i^^ 

yWi^^o. ib^^om-hhtzif^. x-h^-ya 
X^]i!,-)]^-yb 'j yy(n^m>^zmhmi-h^\m 

•tmmy]<7) 1 0 ^\:x±.^zth'mti^h 0 . ym\i 
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[0013] i^wmmm^. %mt. mm.<^^±.^: 

I, t COT'S) 5, 
[00 14] 

^\,z:^m(^mmmmim i \.zim<^^ o \.zx-n 

:3-yttzlitiilJ^-y<^k'-hii>i)^1j^mi*J>f^<r> 
MiStc, miX:h^-ytfziiiii1i^-yco\Hcr>i& 
trnti 0 y /o?ni{aat ^1. i ^ eis t . ma v y 
^mmmm. X:h^-yiiJ:x/t!i:fj^-ymth 
mii^^m'ti{}i^m(^i)^^j:mizy'^h J; 0 mfSi^L 
ibXXfi^-yt iiifi:3~yizX nX U y^^S:«E IX 

x-n^~y<^m^V)V9^^)yykitLx^-n^~y<>z 

mmi. x-n^~yt]&-h-^-y(r>mmiittsmm 
'mx'2^^ixfz^fSi(r>. mmyyti^xfio-yt^ 

-h^-ybt.zii^xmi^iimm><n^mm<^ms^^ 
iwfgg-ttLtf), uyj?'^'^ Ymm^zi:->x'}y'/^x-n 

mthi.of.zLfz^t^m.tth%,<r>'^hh, 
[ 0 0 1 5 ] ^fc. immmmmimm2\.zu 

mcoi o-^j:X-n^-yttz\t\i!,'h^-y<^n<r>}£-h(^t^ 
-tt . V yyt . 'J y^:^^ Ymt mm.:^- -y h 
tl. WitiX:n^-yhh\'^iiiii1:^-y<r)mmiji 

Hit im^. mi^m3i.zsm(oxo^j:oy'/:^^ k 

Mmm'f-mm y^im-tmrni^z^i^^x y y^^'^' 
^ Ymmmz^^tix\^mmzti^bi)K't 

[00 16] 

m 1 (^mm^:7r.tmmmm. 0 2 tin i \,zi5 nh 
I - 1 ^mx'h-yxmmiWmi, 1 tins 3 

J:oTIsllKgttt;:K'9#{t'^ii/cA:>]iW2fc, mJim 

2<7}^mz^^ixtzx-))o-yAt. mm,{i.mm<r)m 

1 'J>i?'7Sri^:>]3-y4t{cJ:-:)T6i5ittl.J;dic 

mm ^zw^6\<zx->xmim}.zmmi=titz'^\ 
ai^)3-y5t, ifi]iKfEjaffliom2'jy^'i o^i^A:^) 

3-y 4 1 i.zX->xm!^th J: ^ t^l* l (;fS^9 icJ; 

3- y 4 fc Inl-Wi/Diz'SrS iiomi izm: 1 2 1 J: 
•:'-ClHl!|Si4t:]lX0#tt'o<i:^>:tii:»3«il it. miaj:'^ 
3 - y 5 13 J: i;^^ 2 tB:b a - y 8 iOlsIK ^ -eii-riiai:'? 
$11 H=KOf+(t^>:t[$l 5lCf5;tl.t$l 3, 14 

x-m2tx-)]^-yAt(^mzm.^fi. x-hm 



2(r)wm.V)V9^m't^^^-^mzm<x'yx v-hi,z^m 
Lxx-f]^-yAim'b^^ij\p\\,zn&Lxm ')yy 
7i:ii2i;y/i 0 5-^iai*3-y5*>J:ixm2ai:>3 
o-yst\.zl^ TF/rS^offlET' t o T^^Ji-ri. y^ 
^smmi 6b. m 'jyy7b^2vy^i o^a:>j 
::i-y4<^m'C^miji^mm^^^oyy^'^ Ymm 

17. ISfctciOm^iiTV^S, 

[0017] ±.^comi*jy-/7 tf^2vy'/i ooBr 

fflJg^JiH 3 tc^^ $ ix I. J: 0 A:*] n - y 4 
JfftHt^^'higffii:, miai:>]3-y5. |g2£B:<33-y 

8 C7)|^jiffitc^j!!l[-r S l*lJf ffifc R K R 2 

RU R2{i:^#<-ri.t. x:h^-y4h^^Mmi 
iiifia-ys. m2lii:^zi~y8b(^tmmzX'tl^ 

}^x'(r>mmt>mM tx ^mm^mi}^ti<h t c ^ a #14 

^<^fzib. |»W5RK R2(Syy^W 
f5<0 1 0^<7) 1 *»/i> 1 Ofg<7)icH(::fS^-ri.iO*i»^ L 

[0018] tfz. u yi/cofgfiigpcoast^fffflt-i.^ 

3-y Wgc^Ji^limgc^^^J: O i. 

[00 191 tmi V y^7bW.2 yy^i otiiSit^ 

1SEJg*^'H RC 6 0 J^XhU^-S J: ^ tzJPlMa 

[0020] yy:^^ Ymm 1 7(iii4 t^s^^ 

its J; a tcA:*] 3-y 4 tm 1 ai:*? 3-y 5 iOJ'hJf fflt 
¥tT=5r^^X« 1 ^.zmm^'^zmmihtitz^^-JV 
htmi9b. iS^-^Piatttl 9(c;J^-;l/ial::h-y h 

2 0 j; o tiffl 1 9 (m'L^m-nHz^WiX' 

%hb mzir^-)Vi^ 1 9 ±.xnmx^^ hio\,zm 

m^tlfz^^^-y Y2lb. ig7'9^>y h 2 l<7)ffig|5 
t3llII!liS(:K0ft{tW^7-Aa5*t2 2i:, 111 U 
y^^7€rl2]l6^tgt3tJ^L, ST-/sa5W2 2l::X||!i:^ 

16]. Ymn^. zmHzm^mzmmhtitz') 

yfilA YXhhWkii^ Y 2 3 tic J; Ofi^^^iTtJ 
0. ^Jt-yl^^atWl 9*«gS (H^n-tt-f ) iCctoT 
jEj£0!K$ ixS t ^ -y h 2 1 *<;J<-;i^ia CM 1 9 c?) 

[002 1 ] iS^lc^tXf'f Y 2 3C{i:SI 1 U y/7*im 

•5. i^^^;y^H2 3tiA:'J3-y4t#{ll:'33-y5 

\izmh%W)fz>hmmjnzm.ti:m\'^^mH^z 
ii\rt:m.^fix\^h tmmt^^x:h 'o.^ioyy 
7 izmi3'm:fimw.im:h<7)^iti<zX'yxmmzm 
mixmi oy^T^^Mitmnuztixm^n 
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[ 0 0 2 2 ] is'j y^/f>( mmi 7mm^ h 2 3 

<D±rM.m{imi,zmm Lxhh. wm^fiA y2 3^z<^ 
m.^zwM.-fh}i. mi ')y'/i(r>m^m.iw>hfz 
^mmmzmi^£<xm^^'A y23i,zx->x^ 
n^fihmizii\^x^^Lxm^L. h 2 3 

W.i')yyiti'^xi^^-y4tw.\\&-f]^-y5i,z 
x-)xm.^tih}^m^A'^ Y23\,zm^Lx^mL 

[00231 ^^^A H 2 3 \,i±.m<^mi^w^mz 

[00243 hmcT) 0 y^ijA YWm lS\V) yyHA 
Kffiifil 1 7 i: W-<rmLXh >0.'m2Vy^lOt:XU 

a-y4tm2tiiD^-y8mmi>zi&^xm}^ti 

¥mm 1 7 1 nmixmth x 3 izmmmm 

[0025] mfmmm<r)]i!,-hm 1 1 ti^^mm,thi% 
^livy^:^'^ ¥mmi:x-f]^-ytni:h^-ycr,m. 
mitmM^m2^^ixtz^mm^^ niz-e^i-e- 
timf. mE^<7)mmizmm^tit:vyy^^ mm 
^im^-^x^j y::^-mm^'±. mm(^vy^^^ k 

[0026] ±mcom$i^mmzii\,^xni:nmix:nm 
[0027] ±m<7)mmci&mi<zii^^xiiv yy^ix-n 

n'-yiiXl^^:ho-y\,zm-thmmri^'fi€i^m 
hi)^^j:mmz^j:h X o >,zmm:L>!bXX-)}^-yb EiS^l 
o-y\,zX'>XWS:thXo ^zX o l3^oTv^l./Si6. 

m^mmmi'^mhx 0 izm^ Lx^s.U(r)^f^mz 

Emzmi^tiV y^^ikmzm^j:\>^rz>ib. U ymiz^ 

[0 0 28] oyy^ff^mm. X1j^~yt 
tii:n^-ymmmi^tsm^¥mx2^ztiti^rs 

mliVyyi)iX:h:i~yttii:ha'-ybizX':>xm 
K^timE^co^mmco^^mzmS-^Lib. Uy^ 
^'^ ¥mm^zx-oxoy:/i:X:h^-ynxx/}ii:h^- 

ym't^tf^i>zi^m^'^xm.-ti i 0 c l-c v^i. 
tzib. 'J y^<7)mm&m^ibhtiibff)mti:m^zm'r 



ixhm%m\zii\vc^%Lxm^i. n.^^^ Yt^x 
-hzi^y}i\^1i^-y\,zi!^-iXi^m^fiht. 'jy^^js* 
x-)]^~ytm^-n:i-y^zx-yx^miih,^ti'^m 
Yt.zm^Lx'^mLx\^i)m<n^i'{joztti^ 

•f S c: i: ifiX'^ ^tmz. 'J yyifi 0 y^a^ Ymm 

Y<D%m-Hnzmm-hfz>^. 
xT^m^^hntifiX'^. vyy^^ Yimi:Amt. 
nMittmttfiX'^i. 

[00 29] §^>ic. X:h^~yttziiiii:h^-ycD[H 
<r>}i*> hij^-nt . V y^b . V y^^-^ Ymmt i 2 
jL- -y hi^c(43J-->/ hmcom^j--"/ h t Huie 
x:fi:i-y hh^mtati^-y (^n(r>miii: imt 
mmzLx^^htiib. mnmmmi:miztifix'^?>t 
zmmm^-yh^mrsmcomizmm^t 
hb. m&.mzmtmK.-nifx-h^-yttzt.i]i^:h 

[0030] ±mmm^mmii u y/*a:b3-yi: 
tiiti 3 -ymmmizimmi^z^j: ->x^^hfz>!b. mm 
<r>m^^mx'hh t\^ozb ifix'% h . 
[003 1 ] :^m<omBmmmmcommx%m 

m 2 mmmimtmmmm. h 6 aia 5 izm^ i 
i-i i^wmxh':>x. wtW3 nzn^ssizx-^x 
mm^mzM*)mhiifzxm3 2b, mmim 
^3 5t,zX'>xmm^i,zwi'onif^titzF]m^cox:h 
3-y 3 4 1 . mmmm(DW> 1 v y^'4 0 ^liA:*! n 
--y34(Dmmti>zx-oxm-thXdizmw3 ii,z 

tt§ 3 9 i -5 T mis iftHJR 0 #{t ^>ix^!tt 3 8 tciK 
Jf$il7t^ltU:^3-y3 61oJ:t>';?.'<— 9-3 7i:, H 
2Vy:/4 5iikXtia-y3 4<nfHm^t^zX'oxm 

nthXoizim3 nzm^44i,zX'^xmm^mzjR 
*)mhtitzm4 3i,zm^titzf^2iii^a-y4ii5 

Xr/x^~^t42t, m3')y-/4iiw.x-h^-y 

3 4 iOF^i^ffl t J; o X'm-ti> X 0 f^Zim 3 1 CW^ 

^t) \,zm^titzm3^-)]n-y4(>iiXX/:^'<^- 
^ im^^-r) #a}:']3-y3 6. 4K 4 6<7)ttJ 
'DSPtfiltl. cJ: 0 ffi^^3 nc|lg4 9 J: -p-cmSi 
^£t3lXDWt'^>fi/:!;il^ltli48t . A^|!tt3 2<7)[I]iKl- 
A;'33-y 3 4 cm^n^cltm 3 4a tig;;. I. A;/3«i 
32\.zM'OmhtlfzmW.5 0b. #tB:<33-y3 6, 

4 1, 4 6<OIs]|S$-ai:>]!tt4 8tClR0Wt'bil^v2#m5 
3tCf5;tSftm5K 5 2 (^3ai:']=i-y4 6c7)fi^ 

m\i!>1)0-y3ebx^-^31<r> 
l§, ®2ffi:^]3-y4 1 fcX'^-Hf 4 2C0S. m3tti:'j 
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3 6,41,4 6<r>^mhf\^^'im'(j^^Mzm<:^ 

yxh:h^z^mix^tii:h^-y36. 4 1. 4 6^ftli 
'(j-^^Hm^zWE LT^ 1 'J yi/4 0tm20y^45 

tms uyy4 9^x:h^-y3 4t^zX'oxm^(7)m 
ET' t -> xmmt^ y^mwm 54, 5 5 ( m 3 ttj 

y/^Eig^jiH^-tir-r ) .miv yy4 otmio 
yy45tm3')y'/4i^:x-h^-y34<7)nwmiiz 
i^-iX^'brniimzim^'tt u y^:^^ vrnms 

[00 32] ±kEcO#U yi^"4 0 , 45, 4 7*>J:t/# 
U y;/X^-f h'il^ 5 6, 57, 5 8(411 1 <r>mmm\,Zii 
ftS#Uy/7, 10fcJ:t/U>'^^;y'f h'lg||8l7i:|nl 

[00 33] A:'33-y34fcJ;lX#aj:^a-y3 6, 

4 1,4 6cO[giKW^^tf|gfBl^^ffi{4-^MiST'^$ 
iiSJ:o(33o#^-ri., 

[0034] m^mmsm<r>mAt. xii^-y 
34t^oy^4o. 4 5, 4 7 tcommaxv^^vy 

^40. 45, 4 7i:#iii^33->-3 6, 4 1, 46i: 
ifi^xnm.k^j:->X\^h:itX'hh. 

[00 35] m^ti^:ihmm^cr,m-^. Lbmm,^ 

\,zi5nhmWL^.^z\i^)VV(r)m:hif%^'f^ ^t\t-WL 

mz>S\ hixX ^1. .1 i: t s> 0 , ^(ry^'Him^^mmn 

iii.tfm^i^'^-f^^iffiX'hh, 

[00 36] mmmmMmm-^. 9vm.(^m. 

[ 0 0 3 7 ] t^, mmmmm.^^^th\i'/i- 

mz^'^x^<mm-htz^. ^mmt Lxmmti:KW. 
x'h h mmm^%\ ^mrc-m^th c t tiK-^ , 
^^m^pm^x'^^. 

[0038]$^>{:,mi <ommmmi<mm^ 
mizhifimtn-mm. ^^imtiztfj^x-t 

l^bmotX'i>^^\>\ 
[0039] 

im<^m] mmff)m^mmmmnzMm<7) 

Xoizx:h^-yttiiitii:h^->(^b'h^i)^1fm 
ifi'j yycom&miz. miixf}:i-ytt:iiiii:t]^- 
y(7)^<7^mijmm>j y^mmmi^z^j:^ x mm. 
L, mBvy^mmmm. x:fj^-yisxi/\i^:n^ 
-yizmi-mti'^ti^tiamm^i)^^j:miz^j:hx 
oizm^^li!bxx:f)^-ytiiil]a-yizx^x^jy 
y^^K LXX-n 3-y(?)[aIIS VjVC' ^ U yy^ii LX 

\i!>-))^-y\,zmm%mL>^hi:.o\.z-tht^\,z. itrie 
')yyi}^ vm^. x-n^->t\i!j]a-ya)nm^ 



^^ts'm^^mx'2^^ixfz-^f^<^. BuiBu yy-h^x 

:n^-yt\i;,1^a-yt^zX-^xm.^ixmKm^ 

u yi^i:X:fj^-ytiXi/iii:h^~ycom't''M^Ui^iz 
^m^'^x^m-f^xoizLx^^ifzi^, miiL 
-ft, mA^<r>f^±mmi,zmM.x't mmmm^ 1 1 

10040] tfz. :^mcr)mm^mmsm2 ^:ie 

m<DXo^j:X1]:i-ytfzliiiilja-y(0\H(^b'-h^f)^ 
-Ht , y yyb , u yi^^-i ^rnmt ^Wk:^- ■/ h 

1 iii: t;t!^fiKt:-f S t , HHSfE^Mflff?:^ < -fl. ^ t 
It^cOi- -y h ^:^m<Dm.^zm.'fh t , sREgiJtc 

^mth mE.-)]t^xii -oi-yMm-)]^- y<m^Az 

left 0 ^ t *^'T'# , gft-fk^Hi. c t *i-c'i' , mm. 3 

y^^;^?'-^ Y(m^mi5\^\.zmm:m^^mHzii\^ 
xm.^tix\^tkmz. immn^'mmy'/if^ 

n-thm.^zi5\^x') yyi]^ h'*«s«(isfc$n 

mmmmmi>z.tifix'^ h ^mz. u y^/^/h^ 

[0fflt^m*=5:ijiBfl] 

[ia 1 ] ^%m>mimmmm>w. i c^nss^jirs^ 

■nRB&Bfaiill-C*)!., 

[02 3 01 (r>mh I - I ^mt'*!) . 

[03 ] y yi^'fOBfSJg^cO 1 HilWIrS-rSfB&lt'S) 

I). 

[114 ] y yi/;y^ Hn^co^BSttT) i %m\k^-fmi& 
mmx%h, 

[06] mb<r>mh I i-i i^^ii-c'3bi., 
[07 ] t«5i5ioiis^afia<7)fii^£7)iiisifiaj2:^^-f«iB& 

[08] Il7c7)tjftl> I I I - I I I^M0T'S)l.. 

I, 31 

2, 3 2 A:J3«I 

4, 34 x-h^-y 

5, 36 ^\^-n^~y 
7,40 mi yyj/ 

8, 4 1 f^2iiifia-y 

10,45 m2yy^^ 

II, 47 nitsm 

13, 14,15, 50,51, 52 

16, 54, 5 5 v>msmm 
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17. 18, 56. 57, 58 ^}y-/:(}^ Y 

19 Tf^-lVtitm 

2 0 ;i^-y^fat-^•y h 

2 1 -fy'r^vV 

2 2 r-j^m 



2 3 nM.:ff^ Y 
38. 43 fill 
46 ^3^:h^-y 

34a 



m2\ 



[@3} 






7 




[06] 



2\ -r^Y^I- 





ims] 



